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PLC s^j Jtil Jiill a?±j 





Dri 
Motors 



Lights 




Pumps 




Photo 




Pushb'jtton 
Switches 



PLC -H ^ j 








Logic 0 , Logic 1) ^ ' 




f Uall . OFF jl ON <1U ^ 0^ J U] ^311 s jUiVI ^ u' ^ 
1 ^L&ll ^*JI ( • j ^) Jati o^j <i ^ fU^M j* (Binary System ) 

Off ^l^ll j' ^J^J* 



Off 

Logic 0 



On 

Logic 1 




Current Flow 





PLC 






Input 1 
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1 
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PLC 

Input module <J^' ■ 

CPU j^l ^JUJt s^j ■ 

Output module e j^' ■ 

Power supply unit j-i^* ■ 

Operator unit JiAJI ■ 

Programming Device ■ 

PLC -» S^. j cjUj^ JLS1I JLSll to 




Input Module 




J 





Temperature 
Sensor 




Level 
Sensor 




1 




SONIX-40 




SIGNAL 





Input 
+ Module 




4 a\\ S.1^j 



CPU 
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CPU ^ j£ J*JI ^JU^l! S^j 

fiAa. ^3 CjI iLkjl J^J* <^13i^ j ^aUaiJl ^glc- C3^^ J^-*-* CP' ^jW^ J 

(J^ill j (j-o aJjoj^aII AjiUal&lt CjljUiVI A^Jlx-a j J 19J > a I 

CjULJ! t CjULJ! Ajjllc iCjjSjjll t^xll Jlo CjUL«J1 ^> CPU -II 




Memory unit s 

: PLC -II ^ fij^lill u^^j 

s jJiUo g (DATA) ^Ull JUjI <^ll * J^' ^ J (RAM) M jA-JI s jSlill 

m i jSlill 6 aa ^ cAiUll s»| J j aJcE ^ ^ ^ .(Address) u l 

a±& V (jSl j Igi* CjUUII s»I jS Jill S jSlill (ROM) ±& 8*1 jill S jSI3 

j t j*^ alt L^-i3 Aj^^-aII ^caI^jJ! jl djULnll <jL<i^J ^.laJLaiJ ^LjLJI 

:c5 J) 8 jSlill aJ4 

^ 6^ j Jaia 8*1 JilS S jSli j (EPROM) J V* J^ 3 ^ s *l J* 31 s > (i 



s»l jSll SjSlj j (EEPROM ) t^jj^j ^j^l j ^ u31 ^ s * ( J^ 1 s J^ ,:i 

c> j (Unprotected Mode) 
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•* •* 



J! <J^J 



Output Module 





Li) l«ljjp^ j CPU S^j c> Aio.jJ! ajaLlJI r <^t cjLuIxj JLSiJ 






Output 




Motor starter 







Programming device 4^J^' jW 

.PLC-" '^j Jij <GkJjj ^ 




...... ^ 




■^f-r-n 



I 
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Operator Unit u*^> ^ j 

JUI jxll Jj^*j jt (Parameters) JW JU^I 






Sensors 



t jjll , U . i h ^Uiix . PLC — SI S^j] S^jj cJ^j^ (4j j .PLC 



lis 



.PLC-il 



I 



Switch 




Temperature 
Sensor 





SONIX-40 




Input 
Module 




t 



SIGNAL 




Ml * 




Actuators ^ 

.PLC — ^ ^3 ^^iJl Cj^UlAaII (JJ 1 ^ JJ ^aJJ 



I 










1 


Output 

Module 




1 




1 





Motor starter 





^ . / 
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Inputs and outputs PLC s^jl £ jt^t j J^l^ll g^lj^l 



Digital Inputs 
Analog Inputs 
Digital Outputs 
Analog Outputs 



Digital Inputs jll 

(ON ) M (jj^ djLo^l SjjL^ll djl jUi^l A,uSjll JaJx<JI J*U3 

: (OFF) j 




Pushbuttons Switches 
Limit Switches 

Normally Open Contacts ^ cix^Ull 

Normally Closed Contacts Aik^l c^L^Ull 



PLC-JI jl ^uSjlt J^IaAj J^jj ^il 




Normally 
Open 

Pushbutton 



Normally 

Closed 

Pushbutton 



Normally 

Open 

Switch 



Normally 

Closed 

Switch 



Normally 

Open 

Contact 



Normally 

Closed 

Contact 



1 



i 





Analog inputs sA^l 

; A-Jlj3l^)jj-a3l ^^.U S^jJxiLa 

.20mA 4 1> ji 20mA 0 1> 

.10V J)0c> 
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PLC-" jJ ^Lull Ji.lAJb J^.jj ^311 j^U*Jl Jl^l 

S S3 





SONIX-40 



Level 
Sensor 




SIGNAL 





Analog Outputs 




<JjLoj S^LujI ^Jl 4j^£^aS! A-^Jl*-(J! j aAjoj^aJ! ^ <aU Loll 6^)LiVt Jj^j l^-is ^jj 

(4. ^1 Sj^Vl J\ USUll SjLSVI J->j5 <J t>j (0-20mA J -20mA i ji 0-10 V) 

.PLC ^ ^ A^Uill £ jU^lt ^ U^jJI jkSlt r <^" CjUU^ j 




Meter 




Meter 



Currenl-to-Pneumatic 

Transducer 



Air 
Supply 






Flow Control 
Valve 




Air-Operated 

Flaw-Control 

Valve 
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PLC Operation 



PLC -M ^ 3 lU^ 



<iL& jlikl (Scanning) j^l^ <jLc. *l jaL PLC -II *^ j 




dtii j 31*. j — °:PLC -51 s^j ^ ^ - JiMI ^ :<JjM * 

l^JUa^V s jSlill ^ CjUUJ! ujJp^j * jSj £ (OFF J ON) ^ te] ^ 



** 
6 



<SLa. \? w " ^xj ^L-oU^Jl iiiHj PLC j f j^j 





• * *• *• 











0 





6 



** ** 



PLC ^ ^ j^^^k^J cAjiaSJlUa^ JSiM 6^ 




Check Input Status 






Execute Program 






Update Output 
Status 




Programming PLC J 

(JlU A alia .a cB^ 3 *^ 

( Ladder Logic ) ^kul t ^LJl - 
( Statement Lists ) cjUIj^VI ^IjS - 
( Function Block Diagrams ) M j^^l ^ 
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Ladder Logic ^qh^l l ^LA\ 



j a+ajA UmIJI a^jJI cjUJ qa ja (LAD) cj^ajll ^Lal ■ 

.PLC -SI 



(Input) (J^IAaII (JlaJ c _ 5 iialJt jaiuJI (j* I— fl^>ia]l c _ ? ]c e-ija. _^Jt j^^' ■ 

(Outputs) £ jt^l L&^i c>jVt k-fl ^>iall SJja.jJt jj* jll j 



Ladder Logic Diagram 





I 




10.0 10.1 



10.2 



QO.O 










(+) ^1 JaaJl JIcj j^yVl ^Jj-Jl JaiJl 

i * * ** 

lie (JIaj 

^jUJI Jj«ij ^ (^IjILj (True - <^^-) c^i 0 ) U^-^ 1 
(i5^) lA* jl—M <^ (False) cjl (0) ^ ^ 



Symbols 





1 jj^ 1 





be. 



j (software ) 




•* * 




Jj^jll c> j (Contacts) ^l^Ull 




Normally Open Contacts ( NO) ^ j^ 1 £jW>UJI - 
(BIT) ^11 ^ uj£ u ^ ( ci 1 ^ ) (True-c^^ ) o**^ ^ Jytiaiill aJUJ! 



True 







NO 
contact 
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Normally Closed Contacts ( NC) 




(BIT) ^ uj^ ( ci^ ) (True-cs^ ) o^^ 31 ^ uj£ 

(0) (j^XJ! 11a <J p^Jj ^13! 



True 



NC contact 




-o- 



(Coils)^lil^ 



.l^J WLfl jls (energized) (4! ^ (Relays) cjUSLJI J5-3 cAiLJI 

tali j u^IaII li^j J^LlIaI! (output) u^*-^ <=ali L - J^*-^ ^ LaJuc 

li^ o jSj J o^j ^ ^ . 1 c3^> e>-^ (bit) ^ 

cs^l j (NO & NC ) AiliJl j jSLJI contacts j> jjc l^UI 










True 




CPU 




Lamp ^ 







(Boxes) ci^l^t 



(jjAL^all 4iUal! J^^JJ LaAic lAAjjjj ^aJJ ^lll j t fljl fc» j j| Ljl 4-A*J fiAC (jj j| L^ll (JLoJ 

CjUL^J! j (counters — «JI j (timers) ^S>JI (j^U^I t^j 

(math operations ) 



PDF Created with deskPDF PDF Writer - Trial :: http://www.docudesk.com 



Basic Instructions 



(LD) LOAD □ 



(normally open contact ) c >^ 6^ s jW^ (LD) j^VI 



4il (c) >( jji-ciLo31 (Jji-uol jj l_i SjLujI (JjSj La^jc ^u^iLill 11a ^I«i= 



(True) <, 




Start (NO) 




10.0 



QO.O 




CPU 




Lamp 




Start (NO) 





10.0 


c 




( 

CPU 



20 





Lamp 




J 



Logic state 


0 




1 
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LDI LOAD Inverse □ 



(Normally Closed Contact )W^» t> ^j^f- (LDI ) 

(_jjix^La]l I^A (Jjt uij] Lk.li.ljj ' . ijj Iom JJC. (J^.j]l sjL^J (J_jSj La-lic. (_pix^La3l IjA - laJii aj j 

jxVl 5jikia3l 5JUJI (jli (off) ^■"^ j <^ jjall j- qjJL U^k. <Ol ^1 

j (True) J***- uj^ 




Start (NO) 




10.0 



QO.O 





CPU 




* QO.O 



Lamp 




Start (NO) 





10.0 



QO.O 





CPU 




Lamp 





J 



Logic state 


LDI 


0 




True 


1 


False 




OUT 



□ 
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Output ) A} UjJ c^auu j (Relay ) a-O^I ^ ^ (OUT ) >>Vl 




Li*]] S^U-.,!! yuJl jjSj Uijc. (OUT ) 




^ .(Energize Instruction 



• •* 



(True (c^l^lt ) yH^l ^ ^ ^ 



^ rue True True 
10.0 10. 1 10.2 






QO.O 




True 



True 



True 
QO.O 




Q0.1 




False False True 
10.0 10. 1 10.2 



False 
QO.O 



False 
QO.O 





False 



Q0.1 





Out Not □ 



4jakLJI aJUJI ^ jj Ua^ .tttiula t^k^l (Relay) <^SUJI ^ <^ (OutNot) j-V 
I^J ffiaSJI <LJI u!^ ^5^11 fUl ^ <^ >JjVl jtu* ^ (False) 

l)^ 1 j (True) C5%^ uj^ 




True True True 
10.0 10. 1 10.2 



False 
QO.O 





False 
QO.O 



False 




False False True 
10.0 10. 1 10.2 



QO.O 




True 
QO.O 




True 




True 





AND^ 
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^ic. a Ljou jl (_^u-o^L<i ^Jl Jj-a (jji^^yLi <jc (AND) V 




(True 




) 



False False 



10.0 10. 1 



False 




True True 



10.0 10. 1 



True 




10.0 


10. 1 


oo.o 


0 


0 


0 


0 


1 


0 


1 


0 


0 


1 


1 


1 



or 




^u-o^lx Jr*^ LS^ 0 cJ^^ 3 ^u-c!>L<i ^jC S^jIjc (OR) * 




J (10. 1 j 10.0) o^^l 6- ^ ^ I jj J^l ^ fU\ ^ 

(True ) uj^ (Q0.0) s>-M u]i (True) ^ 




10.0 


10. 1 


oo.o 


0 


0 


0 


0 


1 


1 


1 


0 


1 


1 


1 


1 
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C->** (pushbutton) J j £^ l-lk^L L_fllij] j 




NC W^=> (3^ (pushbutton) j j -2=^= £^ j NO 



Start 

(NO) 



Starter 




Stop 

(NC) 








Motor 



NC Stop ) J^iij 10.0 (NO start pushbutton) J^i <4i 

JasJI ^ ajUsJI ^»jc J^ajj j 10. 1 (pushbutton 



motor (> * c5^l j (NC overload relay contact ) 3^ 

10.2 starter 







j AND Sj^b (10.0- 10. 1-10.2 ) J^l t> c£ 

<> A+jd J QO.O 

c ULJt jV (Logic 1) ^ 10. 1 (Bit) ^ ^1 

) e^i. ^10.2 ^ ^LdJI isuJI j < 3MNfC-Stop pushbutton 








c^L^X* Logic 1 

qdL ^Jc Ala^JJ QO.O .(3^ 

^ji^ib JaiS^x (NO-Contact) U**^ 0**^ AiLjal a^jJI <3iA 
^ QO.O £>A> Motor Starter-SI J*- jS ^ OR Sj^ QO.O 



Start (NO) 



Input 



(Output module) 5 

Output 





J 



Stop (NC) 



O. 



OL 





Motor 
starter 



Off 





Jjaluu Start pushbutton jj J^- k» ■ Ui3c 



^XJl c-uulj 11a . Ji^l s^v j (J 10.0 c> Logic 1 ^LiA 
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E j^J] s^u-.ji iuuJI jj^j JUlbj Logic 1 2;SU;Ji ^LJl"^ a^u-.Ji 



aILJI jL CPU-SI s^j r jS3 Logic lc^^l fUl QO.O 



Motor Starter ^j 52 £>JI s^j ^ QO.O £j^l Logic 1 



- .. Start (NO) i 


Input 


10. 0 


Stop (NC) 


10.1 i 


OL | 







10.2 



Output 





Motor 
starter 





ON 




(Input QO.O) QO.O u-*^l ( Next Scan) ^ ^ ^ 

yfi J ol i . n i n QO.O £J^I CS^W J iS^d QO.O JaJj^J 

jLul« liliA Jt jjV ajV Start pushbutton £^ 

. ^iU^ti {LA\ ^ jjj Logic 1 ^ wViioti <1UJI ^ 




Start (NO) 



Stop (NC) 



OL 




Input 




10. 0 



10.1 




10.2 




10.0 10.1 10.2 





n 

















CPU 



Stop pushbutton £^ ^ ^ ; » ^ ^ 



Output 



■ 



QO.O 





Motor 
starter 



QO.O 






ON 





Logic 0 ^1 J] J j^i" 10. 1 AjSkUl jli <1UJ1 o^a ^ j 

l^j^ u£ Logic 1 AjakiJt <1UJI jU ^JaL" c^ill ( False) 





Logic 0 C5^1l fUl c> QO.O c ^1 
E >ll j"^ QO.O c >^ Logic 0 8 jUVl CPU-SI s^j J^j2j 



Start (NO) 



Input 




Output 



10.0 10.1 10.2 



QO.O 
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Stop (NC) 



10. 0 




10.1 



QO.O 





Motor 
starter 



Off 



QO.O 



OL 



as 





10.2 



CPU 




NC Stop pushbutton £^ jj 



** ** 




NO Start ^ ^ j True 10. 0 

kl Sj^ pushbutton 




Start (NO) 



Stop (NC) 



OL 




Input 



Output 




Motor 
starter 




Off 





Start (NO) 



Input 



Stop (NC) 



O. 



OL 




Output 




Motor 
starter 




ON 




Start (NO) 



Input 




10. 0 



Stop (NC) 

Q | f> 



10.1 



OL 




StaH (NO) 



10.2 

Input 



Stop (NC) 



10. 0 




10.0 10.1 10.2 



10.0 10.1 10.2 



Output 





Motor 
starter 



QO.O 



A?* 





Output 




Motor 
starter 




ON 




Off 
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10.1 



OL 




10.2 



QO.O 



CPU 



QO.O 




Start (NO) 



Input 



Stop (NC) 



O. 



OL 




Output 




Motor 
starter 





Off 




* ** 



j 



(Indicator Lights ) ch Ail^J ?^ 





j Q0.1 




Q0.2 J-^j*- 



Starter 




(Input QO.O ) c J 3 ***' <j-^1 u 1 <j*^' ^ c> u^j 

jif^i QO.O £ >A? Jaii jJl Lx^L JjkJl ^XJI j Q0.1 

.Q02 J] fU\ <> 
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CJ ^JI ^^Ul Off ^ J uj^. QO.O e>*il ^ ls* 




O- a^I J (input QO.O) 



o-^-a .off j o& qo.i rj^ 1 J] <^j^ 



^JIjIIj j (jjli-a UJ^d ^l^St ^Sjal^] 





J (Input QO.O) 




.ON ^ J jjfLj Q0.2 £>A? cU^t ^lijVt C 1 ^ d* 



Start (NO) 



Input 



Stop (NC) 



O. 



OL 




Output 




Motor 
starter 



Off 





Run 




Stop 




QO.O cj^ 1 ttU j>2 Li^J Start pushbutton jj -k^' ^ 



J QO.O W» c-^ 1 -^J 3 ^ 




Logic 1 AjaiaiJ 



(Closed ) Logic 1 ^kUt aJUI Jj^ ^ikUl ^Ul ^> ^1 

SjUb eJ L QO.I C >^1 jli JUlbj 
0- aaai J QO.O 







Q0.2 e>A? t^j-ll c 1 ^ ^ (Open ) Logic 0 




Start (NO) 



Input 



Stop (NC) 



OL 




Output 



Motor 
starter 




ON 




* * 
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<JaJ jj jl jaJl lift Aui*J . JjJ jj Clyj ^ l5J^ U 1 J= 



HL 

sensor 




PLC 



L-L 

sensor 



Motor 
starter 





Motor 




Wi 



I 







** ** 



J 



.(ON) 5 




.* * t * ** t ♦ ♦ ** 






OA 







( H-L ) <^l*]l t5 

ilLj jA 

(L-L) 





(sensors ) ^ j (input ) J^l^ ^ ^ c^j ^r^^ s-yj^' ^ gr* 



( 




) Output ^ 





j 



Normally ) cJ^aII (j* (jJ^A cA » ^ ^jU j » n (jjl^t^JI 
u u j%" ti^l u'jj**-* u u j^3 V U^jc. NC ( Closed Level Sensor 



OFF i-ilSjj j J^Ij u' J**i ^ jON 




(> PLC -SI j j*-*- >^ 



u 





j 






Inputs 


Address 


Output 


Address 


Internal Utility Relay 


Low 


10.0 


Motor 


Q0.1 


QO.O 


High 


10.1 









10.0 



10.1 
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QO.O 



QO.O 



QO.l 










The Program Scan jJI □ 



Scan 1 JjVI ^I^Lo; ^ 
(Input- 10.0 5#kiiM cjj£^ j (ON) 




<4£1 True 



•* •* 




Oj^iu, (Input-IO.l) J^IWU j (True) 

True QO.O e>*U ^ u uj^- 




Low-level 





High-level 





Motor 
starter 




1 4* 4* 




Scan 2 M^l eH 1 ^ - Y 



<> JS ^ QO.O 





^ d-ij^l 4*^3 ^ JUlLj QO.l 2r>J 





L-L 



Low-level 


Input 


10.0 




— 


10. 0 












QO.O 


High-level 




1 


-4F — 


10.1 


Q< 


0.1 















10.1 



QO.O 





QO.l 





CPU 







Motor 
starter 





*♦** 
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VJ False ^ J\ 10.0 d^-M ^ JfcL j Off <-itfjV» V^j 

Aili ^Sjal^il aLoJI cj£ True ^ SjS *s 4jq)v^\l aJI^JI ^ 3^ j * . \ u ^ 




** ** 






Low-level 




High-level 





Motor 
starter 










**** 




j] JUL j False ^1 J\ 10. 1 ^UkiJ ^LSUJt 







J 




j£ True ^,V°^ AjSJaiall <!LaJI jLoia c*JLa jjSL 

Q0.1 




Low-level 





High-level 





Motor 
starter 




(Jj^jj lA^ic JIjlII (_g jlui^ I (Jj^-q 
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Low-level 





High-level 




Output 




Motor 
starter 




jIuia u^yi J^* 



ON 





^^-^ j c^J J j^y L-L 






Alk JILj True J] 10.0 d^J **U-J-fl *UI Jtib, 




ASjLoiII till jia^Jl ^jjoiu Jj££ 1 ^ ft 




Low-level 





High-level 





Motor 
starter 






Low-level 



burnt 




10.0 10.1 



QO.O 




Output 
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10. 0 




High-level 




10.1 




QO.O 





QO.O 




CPU 




Motor 
starter 



Q0.1 



Q0.1 






Low-level 




High-level 




Output 




Motor 

starter 





Low-level 





High-level 





Output 


Motor 




starter 


. Q0.1 
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* Basic of PLC SIEMENS 

* LEARN PLC WWW.PLCS.NET 

* WWW.TKNE.NET 
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